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METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten the time 
required for reading and writing data by providing a 
temporary storage circuit which accumulates data for 
writing to and reading from memory and a voltage 
supplying circuit which supplies voltages corresponding 
to multi-values to bit lines for each bit line. 
SOLUTION: Each bit line is provided with a temporary 
storage circuit which accumulates data to be written to 
and read out from memory cells and a voltage supplying 
the potentials corresponding to multivalues to bit lines. In 
one unit block, a sense amplifier which is connected with 
a cell array including multi-value storable nonvolatile 
memory cells through bit lines is connected with a 
temporary storage circuit. This circuit is connected with 

an I/O line and the voltage supplying means, which is connected with bit lines. By this, multi- 
value data can be read out at one time from multi-value storable nonvolatile memory cells 
connected to one word line and thereby readout time can be saved. 
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1 

im*mi] ®ffi$»s*#u n* (n>=3) <o 
t5E*ssitt;<*y-tMc«as*u bite*»s&&;< * 

ItlEfcfy Mi:M»ft^'/XBR2:, 
tJE-t>^®ttK:tt»Sit, Ntff-**- *E*1-« 
fe»<0-B#E«E»t, 

frE kr 7 hutmu-mmmmtiz&mztitcm&m 

UEWEflM&Btt* 1 , tJE-«FEii@ttt*ic.feitfcN 

«»#a*ffl©7'-^KiDi:Tf(rE»f5' H^^ensn-r^ 

xH*"TM»vxJ|MI.U «rE-«fE«E*H. -t>*if 

-bn^U #E*»«tt> j e , J-fcA'#N (N>=3) 
l©f- * *ESt ***niril4^»«tt**#E** 

frE**y*/i'7i/-K»«*ti, WE^aifttt^*'; 

flrE«&*<Dfc*-y b&4*K«aS*U tJE^»%tf> * 

BtrE^* , J-t^TW-lC*§Atr^ONffi7'-^, siy-* 
|&E**'J-fe>V7U-*t>g*mSftfcNtt7 : '-*£- 

fcB*l-4fc.a©-i#BttH(&fc, 

WE?? h«lfcl»E-l*E*BI.»fcK»as#L, ME— 

BEfiBtfteeii S fcfer- *'fclt< t T^E tf -y h «K 

*»1-«*K:J: 'w-OflE?- K«K««S*i4N 
(N>=3) fltEttWBfe7mM&** , /'fcJi'£n*K 
N«x- *L<lira-Ol»E7-K« 
K«aS*lfcN (N>=3) ttEtt»riB«:*if«tt.* * 

'J ■tr;v^t>|^^lcN<l7 : '- * £R*i&tr^£ <TfgK Lfc 
*»£14¥»#E1I2£So 
HS#S3] IB>*!l**TU-tt. «fE«&<OJF 

DS** , J-fc;l'£ffiFj£U CiONANDl^t'J-bJV© 
-iWldEtf * h«K«a**LTV'4**4H*i: + 4BI 
1 ft If 2E«<0/P»^tt**#E«^*o 

iw*a4] «rEasko^a»tt>*u-b/i'*», an 



2 E*07&&tt¥*#Ettail. 
Iflt*g5] HEW&eTOHftttJ 1 NO 

2 e*©*» «tt***Ett*ii, 

ii***6i «rE&&«*8«tt>*y-tr;i'tf s > di 

[R*g 7 ] 1»E-«FE«BIHhi f , M I S ffl h 9 v V 

x^t mmumm win k«« ? *tt en* 

fttf 2 E«<O^WII14#-»#Eft«tto 
[**«8] ftB«*E«H**><5'*J9 t L*v»mffi 
LfcM 0 S * Y v * Tifc 4 t ■$ h 

[M*& 9 J «*« 1 ft 2 E«i<7>*Jf &t£¥*#E 
ttftCC£V'T, fltE*»«tt> * 'J **Cf- * 
S&trlh FNh>*^«**5pJffl1-4**«F«ki-4 
1 ft IF 2 BttOTO^MMMBtt&K. 

M*A10] #*«rE*i-4**»Hl**7F»«tt^ 

20 * y ***#t 4*»«tt¥*#Etta«'c#*r'- * 

MI SIh7^y'X^tfl|«|B«ffl 
+ t/<y?t 4<*&i ££& $ ttT 4 4«*E«* 

tlTE«*E1WH* + >«->*©W»*0}*MI SIh7 

> v x ? t «a $ *IT v>£ v>Sf«)Sfi! * f v v ^ -T h 

30 [R«9ll] tfl®M&&m**'<i'? tMl SSh7 
aS*i«ftS*Lfc-l»E*B»K» Ntt#iii*ffl{i-5- 

ttfe+4^»©mfftt8BJ»ClK81-4»ffci:. 
«TE<E«S*tfc»#3i*ffle^«:S»t, N*K*B6Lfc 

mtefctr-y n»ice2n-4»^t«-*t4*ts-#at 

40 f4e -y h^Ttmyjfto 

[R*ai2] #1iEH^Tig^^*y-fe^4-*-r4# 
if #E«SM^ f> #ttx- ^ «E*atr *S \zZ> v> T , 
frE^ttE«»TE «r * * y -t ;w \z r- 9 *»* # & i *it 

^7- K^<DStt^fi*«i^'biSl;fiU±#?^4* 
i:it), SJE^^y-t^^E^j^r^^f-^^kf-y 
h«cf£«i-4Siftt. 

B^Etr-y hmzmmztitzT-fZ-tyzmn-tztbft 
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iw*ai3] n (n>=3) mmw.*sm%7Fm%& 

**V*;wc7'- *itv><&b$, 

ifi^a^tt^ * >j -t ;v keh £ ixx Nffix - * & tr 
7 h sceit s&ftt, 

-<0-t>^igiHS-ti:/c«-^^-B#feitlllKlcfaii$ io 
K *»t & f - ? (OK* ffi L *ft 0 

H*ai6] «TE7- K«©*te*SE*tt*e>ft* 20 
[0 0 0 1] 

#teEiinrf& adjusts* * >j ^^i^B#tca*ffit* 

[0 0 0 2] 30 

icgas futf- * tffcfcftfcviqsofUjfta** 
± U X. y » * „ . m^iW C - ft?B* oT h6 4 ^»3Stt ¥i*#E 

.f§tyi|7 7 7 ,;Vix s .'J.**"-.* 2 > 9 > ~jx9m<?> 

[0 0 0 3] iftf><0*S3^#jg#sSiIl£ttl±. 40 
y- h&G? 5M0S 1- 7 >vX 'J -b;v 

£v h 'J ^^tttcegLT^^ U-b^fcflSjSU h 

*'«ft«>L<ii>rw<* \-4*>im%.*mmLx, z 
[0004] ttz. *W5m*m#-£miza, so 



«S) O2tttLTf-^*Etlt4<><0i:, L#Hi 
<7>t^;v£#HI (3«ft±) t LTf-* 

[0005] ;;tii, ^ffiEttnrte^^w^tt^*^ 

E«lliNAND3a75?->a>*'Jtfl|:J[l)RW 
-f* 0 B 3 4 Mt*fl«H£¥*#EttiSII©±K:/n 9 * 
MiTFLX^Zo JFB%&*m&mm.$iW;9 9 314, n 
^73-^9 9 4, *7Af3-y9 9 5, 1/0^7 
77, y-ffa -y >; 9 97, #7Ay- h (-7 

>y^?S9 9 8> ^'jWl/-9 9 9*'t.I«? 

[0006] NANDapt^'j-t^^tf^mtcges?^ 

fc.**y-fc*-7l/-9 9 9 14, KW0 7-KgtS!f 
h8t*LT^4„ 7- K»©-attn^7»a 
-^9 9 4 KgM£S*l, D9f3-/9 9 4 14, *1-g&^ 
C>07 KU^If CioVt7- KWSKtio * 
£, ify h&<D-nHtii7 Ay- hb7>y^^|E9 9 
8K«|££il, *7Ay- h l-7>y^^9 9 8(4, 
W-Ufrt><D7 h' U X^iZ^'^X A y if3-^9 9 

Si-ty^7>77n^ 9 9 7\z&&th B *VXT 
VffUy >r 9 9 7 VXigfllSfUt^tt, I/O 
'<?7 7 9 9 6Hfeil?ir, 1/0/^7 7 9 9 614^ 
»^«*tt*!i#E1M6a 993^gpt<0^>^-7ai 

[0 0 0 7] ^CK, H3 6lC^*'J-b;VTU-9 9 9, 
iiyUY- h Y^VVXi>m$ 9 8, A7A t'^i — y, 
D^f3-^»^o#|BH*^Lfc. BL1~ 
B L 4 tfy h^^, WL 1 ~WL 5147- 9 9 

[0 0 0 8] SI 3 7l4NANDl!> ; e'J-b;V9 9 2 
fflll«r^LTV^ 0 -cxONANDS^^e'J-b^g 9 2 
»4iI^JH81iSM?H^:>^ >J-b;i/MC 1 1 ~MC 1 8 
frhmfczn. >*';-b;HvlC 1 1 -MC 1 &<r>*tl? 

tu±n : f-*mm-tz>tztr><n7u-7-<< >rr-hi%L 
t^£„ tfz^ mmiz&titztitz**: ';-b;nvic 1 1~ 

MC 1 8 0-SI4, ^-<0Mt?h7>vX^SGD 1 * 

t'J-t*MC 1 1 -MC 1 8 0ffe*gl4, ^Z(7)S«h7 

^>o tTONANDI^t'J-bJVg 9 2 (4J^±(7)aHc« 

[0 0 0 9] ttz. @3 8l4i<0NANDS>*V-b;V 
9 9 2 ©*«Eltt±OBfiBH**Lrv»*. NI«# 
S« (N-SUBSTRATE) i:P-WELL« 
L, :©P-WEL Ll^^n^MC 1 1 -MC 1 
8 , MR V y > 9 S G S 1 , S G D 1 tf^J&S ftT 
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&*f&ttKov>TE13 9£#ML&^l£9§-f*a 

T% S3 7tC^t^^V-fe;VMC 1 1 \Z<D*T-**m 

[ooii] if, &#k£tcd>*^;wi1;*?^ 

a^^TV^v^^^^v^T, tf y higLBL 1 £0 V 

e 7 h^BL 2* i o vtcepprr^o 

7-K8WL1C-WL1 l£l »R7- Ktt 

WL1B*#"£&**E 2 0 V) IC, SIR h 

7>^^7- KSWL lAtl2V^ WLlLi 

o vfc9i«?ri-*o >ty-b^MCi 1-mci 

h7>vX^SGS lliOFFftllkftio 
[0 0 12] IKh7>yX^SGS lliOFFttgi 
OT\ >*U-fe)UMC 1 1 ICfc^Ttt, ^^'J-fe/l/MC 

»K WAP**- hCGi: KWVIH^D 

mE 2ov) (oBE**eiiprsfL-&<o-e. 

h*fe^^9 9 0^U7n-f^ hFG^m 
ft* (03 9 (1) #fi3) o 

[0 0 13] ifc, £0*«ttS8*B3 9 (2) £fflv> 
-CMfcRW1-* 0 E13 9 (2) W:L£Hft<0flMS4MfrH 
£^LTi3*K 4lfi*#&*<Dft^*^LTV** 0 ±Jfc 

Dfc©Mfc**E (*§i£*mE) SrEpnri-^^Hi: 
»K 7D-r 4 yttV- \ FGi:lf ^SAL, 

"0" *<b*attfi "1" . M 2" > "3" <0 
v»-f*t*«cji»i-*« ifc, "1" , H 2\ "3" O 

[00 14] ifc, 77r>a>* , ii:«fflS^t 

<o***)*Mm tes k l § v^^±#-r a o -e i* * 

otv^o "0" 7*-**>l$4>L§Hfi«>ffiH 

Ll«r-2. 5V- — 0. 5V. u l" T-?<Dtif<DL 
^>f^i|L2^0. 5V-1. 5V. "2" 
tf>B#<0 L § HI^ffiB L 3 4- 2. 5V-3. 5 V. 
" 3 w f - * OB#<D L § i^ffiOtt H L 3 £ 4 . 5 V - 

[00151 ifc, MC12-MC1 8U£^TI4. ft) 

my- h cGii 1 2 v^euqrsjtTv^o-c, w»y- 

hCG£ Kl/^>S8?DHtlil 2 V(OtEW?n 
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fWI*f£t££*ir> ?S*ttS "0" OiJt* 

-6 o 

[0 0 16] ifc, ^^'J-fe^MC 2 1 K£^TJ4, flj 
Sjy-hCGfc KWVJg^DiCDWKl 0V (20V 
-1 0V) **fllprs*i. 'J-teJl'MC 2 2-MC2 8 
OSJfflir- hCGi: KW>f>^ : PDt<7)KtC2 V (12 

v-iov) **ainrs*trv^ 0 ^o^, ^u^m 

io C 2 1 -MC 28<07n-f'f hFGfcfe*^ 

[0017] tf7 miBL2^Enpr$fLfc*ffi 

(10V) *»K#i&*»ibmEi:Sdo H±0«K 
LT> ^(O^-t'HMCl 1 KO*SWRStfci 

[0 0 18] tt*UiLI!ift^ov^TSlW1"&o 
4\ >*'J4rA/MC 1 1# "2" 7~ 9 (DVt&tfafet 
ho 7- K&WL lBi4Vi:U >*U-t;UMC 1 1 
^IKt^o 7- K«WL 1A, WLIJ^I 

20 #?7- kiwl i c-wl i i ^ 1 2 vnejipru 

•J -fe;l/MC 1 2-MC 1 8> MC22-MC28, M1R 
h7>v^^SGDh SDG2, SGS1> SGS2 

[0 0 19] Sfc, fcf? FSBL l&tfB L 2 40 VI: 
tttLfc*k7n-fO/tt8Wo 4fc, *I7 
-^^mevS4 1 2VWo 7- K»*?ttWL 1 B 
(4 V) 14. U^IE (2. 5V-3. 5V) 

iWlONt^o -OS, kf^h»BLl^«i. *JiV- 
30 ^IfiVS^^^^'J-feMC 1 1 OLiv^lEii 

[0020] z.<om%. -tiWMC i i tci3\/^r 

14, >^'J-t;VMC 1 10Llv^fi*2. 5V-3. 5 
V ('"2" Ott®. 039 (2) tftot^iO 
T% bf7hS(42. 5V-3. 5V(^)il<7)lfii:^t 

[0 0 2 1 ] i/:, ^Hr;i/<olBSS:#atLT, -tiLfe 
40 iJ-fe;VMC 1 l<OL£vMttf*-2. 5V — 0. 5V 

( M o" <DVtm. m3 9 (2) #fia) <7)B#> try 

6. 5 Vja±<fl«HO«ffifc, Liv^^O. 5V- 
1 . 5 V ( " 1 " O^ffi, El 3 9 ( 2 ) #JB) tf 
7hS«44. 5V-5. 5 Voea^mfiH^ix^tL^ 
m^ti>2>o ifc, Li Hi** 4. 5V-5. 5V 

( W 3 W OttS, 03 9 (2) #BB) >^e j ;-fe;i/ 
MC 1 1 liONL^W, IfyhttliOVO'iiT* 

[0 0 2 2] BL±0«H, 4»E*^»»tt4 i *frE 



(5) 



teBBT 9- 3 2 6 1 9 7 



8 



S»RSI "0" , " 1" , "2", "3" ^flSUSri- 
[0 0 2 3] iOfliai^HLKW1-Ao 4ttfStg 

- V 1 -NSr^LT, tt»07'J ^7D77^FF1 1 
-FF13»:»«SftTV^ 0 ifc, ZtlhOyV 
yuy^YFX 1-FF 1 3(7)S5fVL 1 1-VL13 * w 
VL 1 1 =H, VL 1 2=H> VL 1 3 
VL 1 1 =U VL 1 2 =H, VL 1 3 
VL 1 1 =U VL 1 2 = L. VL 1 3 
V L 1 1 = L, VL 1 2 = L. VL 1 3 

<omz w o- - -3" <D4m*m\}-rz>o 

[0 0 2 5] ££T&*L4»tftlf4fcfcv>Ott, Nffl 
0^-=ey -fe;n -N^3fi^7'J 7^7n7/FFl 1 
-FF 1 3S:fttLTv^f-C*-6p -oo 

>*y-b/u **y-t/n) (7)4ffio^^mt 

o^JvPtuc, fcftflo^y ? 77 7* 

Ify F»3*T, 3^7y^7D7yH44-fe> 
[0 0 2 6] 

kmu -o-oo>*y*;u*<b^-*£R#ffiS4it 

fitful*, f - ^ iK^BJtAi:i*|II*^or Li 
[0 0 2 7] 2£Jffl4>gtttt* &±©»fcB]BI***, 

ttft1-&*"C** 0 40 

[0 0 2 8] 

[0 0 2 9] £<7)&. H-7- K»»c»«Sitfc^*«; 



»®g& 1 - 3 **> F*U-N*&ea$*i*«^u: 
JfcCT* M^F F 11-FF13 KJfOfilfcfrg-fcfg 

[0 0 2 4)*:, 4ffiOf'-^Offl80*ft^ov^Ttt 

v MftO«ffi*7y ^7n-^FFl 1-FF13U 
9^fU SB^VLl 1-VL1 3(01fii;j:Mf* 

= H OWK 44 0" 

= H OS#, "1" 7*-* 

= H <7)B#, "2" f-* 

= L OWf, "3" 7*-* 

[0 0 3 0] 

S5^*ffl0a«iBEKH3 2 KjjsLfco BL1- 
B L 4 If y Fit, WL 1 -WL 5 - Kit, 99 

[0 0 3 1 ] 1113 3liNANDffi!^*y-fe;V9 9 2 Op 
IlS'/TLtV^o -OONANDS^ y -fe/U 9 9 2 
»i*5S^8**«S*ifc^*y -fe;VMC 11-MC18 
*fe«JftS*L, >*y-t^MC 1 1 -MC 1 8*>**i-F 

tv^o it. eyo^sttsjLfc^^y -t^Mc 1 1 - 

MC 1 8 0-«tt, »-Ol«h7>^>SGDl * 
^hLTtT 7 hi&B L 1 l£WK»«3*ifc-* 
*y*;i/MC 1 1 -MC 1 8 0«6S8li. ^"^SiR f 7 

&o £T<ONANDS>*y *;U9 9 2 tt£LbO«fc* 

[0 0 3 2] srttfcfc. *S%tt¥*#fB1il£M<7>* 
S2>*ttflsKo^TB3 Si^HBLft^^RWi-io - 
B3 3 Icft^^y-fe^MC 1 1 i:^f-^ 

[0 0 3 3] if, Sii6i:^t^>^'J-feJW:tWl 

tf-y hjj|BL2£l 0 VMfiPoT-r^o *v>f*IK 
7- KSWL 1C-WL 11*1 2 VIC. S^7- K» 
WL lB*»Sa*«flE («itf. 20 V) SiRh 
7 >y^^(09- KSWL lA^HVi:, WLIL^ 

ovtceiiDji-^o ^^ey-t/i/MCi 1— MCi 

8. g&h 7 SGD 1 liONtt^tiO. a*? 

h7>v^^SGS Hi0FFttgt4*o 

[0 0 3 4] IWh7>yX^SGS Hi0FFtt84 
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(flxifs 2ov) o«E^ep«r**t*«>-c. y- 

hfc«R9 9 0^Lt70-fO7y-FFGCt 
dPtffl-ASft* (0 3 5 (1) #.BB) 0 tfcfc*>, 
■J**MC 1 1 KtiT'-^EHStu i<0«|gt#i; 

[0 0 3 5] itz, iOfattlill3 5 (2) Srfflv* 
T3EKRW1-*. H3 5 (2) »i L # v»4t©«»a-#H 

Di©MK**E (#£&*SE) *9Hr+&*KJ: 

"0" *<b*«tt« "1" , "2", "3"© 
v»r*t*»OttBk:a»1-*o tfc. "1" , "2" , 
"3" cDf ©*SH*®Ka^t*^»i, b t K 

[0036] mut*$kmKfrfrz>%-<Dumi&m<D7 
*#Btt»m±, **7i/- try f«u -t 

7z o 

[0 0 3 7] ifc, -oO#firn >^lciiV>T, 
EflWIB 4 **58tt > * 'J -fc * Sr tr -fe ;w r U - li if 7 

-«*E*HBK««3*tTV>4. *fc-H*E*IB»ttI 

If 7 h*K««5*L4 0 30 
[0 0 3 8] *>*®m±. Kl*^LT^««tt 
* 'J t> tU $ il7t#-t £ -t V * Wtfc-t h & <D t W 

'iiyife»o*o-c*4. it» i/ofctt-B*EttH 

*'J-b;V7U-liH3 3<09 9 3 K&K^LTV>4„ « 

[0039] H2J±, n 1 c&tta-fc v*@f&, 

-l*E*Htt, ^E«>£#&&#©»SBIS8I2I£7FLT 
1^4. -trV^Ug&li. (■7>">^?TSl-TS4iZ 

00 w >^*-*^&*5 7^ia8&Tt>#j££*i.Ti/> 
5. ifcx -B#E©@I&M\ h7>v*X^Tl 1-T1 
4 C 1 ~C 4 *»feflia**t % l-7>y'X^ 

tin (n=i, 2. 3, 4) tiami&m* 

CN (N=K 2, 3, 4) tsFSfllKSttSfLfcEtt 
[004 0] *BEft*¥Btt. h7>y^?T3 50 
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1~T3 4, T4 1-T4 4*»t>#fiK$it > l-7>y^ 
?T3N£T4N (N= 1 x 2, 3> 4) ttfMM^& 
ttSftTV>4*E^iai&#£59fc4*»«3*iTV» 
4„ -«fEflfHttO*»t4^ hw-yy- KN1 
-~N4li**L-Pfih7>v*?T3 1 ~T 3 4W- h 

[0 0 4 1] H2 K*Lfc3p»«tt**#E«» 

[0 0 4 2] Res tffi-^^fimfi (&T, L 

y-KSNl, SN2(i-?-it-?^H, Li£4 0 ifc. 

Res tm-^inztztiummz. -msmmRft 

ffi h?>i?Z.fiT 1 1 OY- h«ffiM 1 
ltWT) *H^L. h7Vy^?T1^0N?t4f 
Hi 0, flM*B4!B**/<5'*C 1 h u-->V- K 
NlliLK'Jt? h ?ti4 0 -tO^M 1 *LlcH1- 0 & 

±©»ftst±, m3oB#P4 (1) cffia+So 
[0043] ^^'j-t^rt^-cxo^F^tiy^ 
•J 4:7- KSflkBft (H**1*) "JMtio 1"4 

WRV-Ytmo) iVsOl (Mi. If. 0V) tU 
f WiOMJiiiv^SM^t'iwy- Hfi (W 

tf4o -Wlilf^H, H3<D^F5 (2) C«S1-&o 

[0 0 4 4] Sens e^^LtcL. M 1 *L 

^t>H»Ctt*>±lf, h7^y^?TS1^0N«iCt 

4„ (> LS^r- broBisv s 0 1 tommy- v 

^F»5£14 > * >J I J O N L , H K 7" 'J f - * - 5> L T V » tc M. 
[00 4 5] t>XEffirt©F7Vy^^TS3 0RE 

sT«ti±> a*Mift<osii«i:vc c, -r^fc*. 

tt.op\t%\zOK)mtts:Z> 0 ifz. If 7 h**«jBc*L> 

^4<0-C, y- KSN2liHH^4o 

[0 0 4 6] £fc. Ml S-L^<bHH3!:*)±Vf4i:, h 
7>y^^Tl H*0Nii5o - / - K S N 2 
OH^If^Eftffl^ + ^v^C 1 Sr*«L, * V U-v 
y- KN 1 59 f H t^4 0 -?"«O^M 1 S-fStfHrixbLKS: 
*>Tlf4 0 -<7)B#, WFJVyX^T 1 2~T 1 4 ti 
OFFtt^.icor-, ^>y^ni 1 <7)A1cR*ttSS 
fLfcf-^^EgSii-So tl±<Og)^tiia3(7)^ra 

(3) ©ffi^1-4o 

[0 0 4 7] W±i:|5];t£<7)t&tt*a5i3[ai£')£U ffi 
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E«£-£*o fflU t^y^Cl, C2, C3, C4 

cr*h» if- * &e<g s-e* t § h ome 

Sr-f-ft-PfiV sOK Vsl2> Vs23, Vs24 
(VsOKVsl2<Vs23<Vs24) C, Wfi 

Ottftl±H3 0l*BI (4) ~ (5) CffiSI"*. 
[0 0 4 8] titSfBUffl^^v^C 1-C4K 

[0 0 4 9] £©K*ffiUMfcKWLIgK#»IK 
B19H-&0 H4 (1) li4flt<0»-&OL*v»tt<0fflft«- 
<fHI*/TLTV>5„ ifc, (2) J2N A N D3M *'J -fe 

•ffl "0" , "1", "2", "3" t U *OH** 
*i-?tlLn~Hn (n = 0, 1, 2, 3) fc;e*-*-*o 

it, mat *;sif?y- hmev s o 1 (4ho~l \ <n 

ilt:> V s 1 2I4H 1~L 2<0®Htc, V s 2 314H 
2-L 3<0@Hf*5(C, V s 3 4 (4H 3 J: •) fc*§v>ff 

[0050] H4<0 (2) fc*v»t\ IKh7> 

•>'^* SGSStfSGDtONKU *W?©3F»«tt 
>*'J-b;VMC 1 2-MC 1 8 £ONK U S3? h 7 > 

M^^'J-feJVMC 1 1A* "1" <?):t£Snc;&*i§-g-£tai 

KJR»)giiJ§1-*o 

[o o 5 i ] s-nszjtfjK, a«3p»istt^t';-fe*Mc 

lKOy-Ht^VsOl («3BKBLTttH3*# 

M) K-r *o mfitv s o i li, 

*'JMC 1 l<OL£v>tt (L 1 ~H 1) J: ty/h?v><0 

**» HKt/'J^-v-ySfutfcT 7 h&tifem 

HOii £**„ i<D*£, ±2L/;«i:MEf 
utLfiiix-tww&Ztiho torn 

[0 0 5 2]' *>J-b^MCl 1 <n 

f- hme?rV s 1 2 (aHBKHLTIiBI3 *#JB) £ 
t*o £<7>B#. IfiVs 1 2 ti. S^Jf^tt^^UM 

ci ioL^>i (li-hi) i »)*£v>0-e, as 

*S£t£;<*DMC 1 lliONKfc*„ 

^ + - $ tiTt t* v h mtfon t „ m&#H c> l k 
^ki-*o HifBieiiffl+^v^c 2 kh# 

E«S*t*„ C«7>l!)ftli0 3<O^P^ (4) tC«St*o 
[0 0 5 3] SKWM^^V-tJl'MC 1 1 <D 

y-Hf*Vs2 3 («®tC§|LTti03 S-#B3) K 
Lfc*&, ±ail^#tc«Sie«ffl^ J f^vi'C3lCH 
#1211 £*-*<> •l<0i6ftliH3O^K (5) 

*o 

[0 0 5 4] SK^»%ttpf*>J-b;HvIC 1 1 <o 
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r-Hfii-Vs2 3 («3gUHLTIiH3*#M) K 
L ±Jt t pqtttCflftMBIgffl * * A?y ? C 3 IC H 
J4*iat!£*l* 0 iOl&fF»i|13 0^ra (6) MSil" 

t*o 

[0 0 5 5] H 5 K«*fli Lttfls©BB»z, a*?3*ifc* 

•e** 0 

io [o o 5 6] hsu*-*-*^, mftztittmsm* 

*<)iz "0" 7'-^*»E«$itTv»fc»-ft-Kii, xhu 
— V J — KN 1 ^ N2, N3, N4comfi(i^THt4 
*), " 1" 7'-^*«EiiSitTv»fc»^ctt % ^ h u- 
->V-KN1, N2, N3, N4(0^fi[»i-5-fl-? ? ^L> 
H, H. Hfc*l), "2" •f-5'35 J fetg?ifCV>7t^ 
H1±, XhU-vV-KNK N2, N3, N 4 <DV,^L 
UZtlfitL, L, H, Ht^t), "3" T-9-tmm. 
ZtlX\<*tz®&l,Zii % XhV-yy-KNK N2, N 
3, N4 0«^li-?-tt-e f tlL, L> L, Hfcfc*. 
20 [0 0 5 7] W±^(C, -P*E«|||KK***L*4« 

Ltd*, 3BUL©lHlT4>Av» 0 ©L, -t 
<0»^-lciifl|«E1iffl*^^v'^O»»±N1Ii:4*. 
[0 0 5 8] *H*»ffirtt, s^r- homtttv s 

0 1 frb V s 3 4^Jt*S*fc^ Vs34*t)VsO 
K , 4 tt ^ fflHIi" * £»t 4 1> * * y * ©ffctt 3 

[0 0 5 9] i/c, 1f^fe«fflO + J t'^->^lix m«F^ 
^■eu^\ MOS + ^^N'v^omsia^Eie (i) 

^L/wo Sfc, 06<O (2) 1i + -v/<v^<0^<il3^* 

[0 0 6 0] H6K^L£«K, Y- h U- 

->V- KN 1 -JOMSti li^-f-V P L 1 

« mjjoyfcwimii-ijvmwimizmmztixist) (n 

K VP L 1 liB2#i) , itf)MOS*t/iyi'l±L 
£vMI£#oTv>*„ 

[0 0 6 1] Sfc, 16tf) (2) ffiLtzXllZ^ ^r + /< 
->^<0±g6mSD 1 Jir- HSC TSCmSD 2 l±M 

3i±, y- h^sKtC'?-it-? f ii>f§s-r*o 

[0 0 6 2] ^HJS^ST-li. HftSU-fcV^B 
-B#S®HlKS-^ftr^*0-C, fi£*i:M4»), - 

so •;-t;v*^-s<o#<if'-^ : SrR<^mi-*^ai**o - 
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[00631 ttz. t£3Ktt^«cigAg]n(-??f-iaa 

[0 0 6 4] ffiftKltffl + ^S^K^ffiSOM 
0 S * * /*-> * * fli v*fc*£- % **tt**±K: * * v 

ftta-s M':'f-a**'<3'*J:JI&iK ¥ 

laOMOS + t^yi'lifOMOS h?>*JZ9bm W 

[0 0 6 5] 

* -C^flc Lfc*£»i, * * v * *=*5Bttfc 

[0 0 6 6] |7K, iCOjEM»SOlMMtiB*9L 

SB* «H-©*iraakHtt*jft»±£<flJ @ 20 

g&flfj£liBEKl22t::*LJto 
[0 0 6 7] *E, J|=0?Ufc£l!tO||*&*IMt*ft 

fO^n-f-f V^ttSSfci-fco i£\ VPLl-V 
P L 4 =£tLK1-£ 0 

[0 0 6 8] *v*T* •te>*llE&F'i©K? Vv"**TS 
21C:fc1taR e s tm^-ZHfrbUzi-Zt^ hy>zS 
**TS2liON#g>i&lK /-KSN15y r SN2 

[0 0 6 9] Res t ffi-t* HC-f * t «HPB#IC, - 30 

mm®&ft<oh ; 7>i;z?T 1 1 ~t i 4«y- 

f-lCAAtSMl ~M4€-?-?ri-'<r L^e>Hlc^*<^ 
•C, YyyV*9T 1 1 -T 1 4liONttgi:4£„ 
[0 0 7 0] £<7)B#, VPLl-VPL4liLi©-C> 

i rr^-wftgiip 7 ibB#no' ( 1 j tiffi^i-^o 
[0 0 7 1 ] *ifc*»*tt j« * u w^r- h * 

«B&^»CL^c>H(C±#?-fr-5 0 -f(OK. Sense « 
€-t^Llc1-^^lci i) h 7 TS 1 £ONK 

U Ml ~M4 £KI#L*<bH1;:5£*>±»:J\ \-y>¥*. 
?T1 1 ~T 1 4 «-H^ON^lc1-*o iOibf^liH 

7<omm (2) - (5) opines a i-* 0 

[0 0 7 2] -bVXHl&rtO h 7 Vv**TS 3 ORE 
STM-tli, » title Vc c, -f-*fe*> 

[0 0 7 3] gftS 'J -t^Ki? 
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gMfcS-e&o -WfE*H»«>h9>yx*Tl 1~T1 
*ttfc««IMMi* + /<$'*C 1 ~ C 4 KUKfcCtt S Hi" 

o 

[0 0 7 4] #v>T\ CLSffi^tL^<bmc£*>_L 
1 4 *Jfi*0NS**«H;:J: *K I /OflUCT* 

cf-^fisn. io»ftttH7oi^iai (6) 

10 0 7 5] Jfefc, a*? 7- Kfc$>*tt*r±#S*4E 

r 5 5 r 5 8 **?>#Jfi $ *ITV*£ 0 
10 0 7 6] Yy >z?X9T r 55-Tr 57li, 

v s c g tmrnmrnrnv ci-v C 3 wk**i«i«* 

SJl, r7>y^nr 5 8(i. IB* V s c g <h 
«EVssHi:»«Sm 0 ifc, F7>y^nr 
5 5 - T r 5 7 <DY- V ^<D%tl?tl\Z mW>®^ D 1 

IC R e s t-Vs c gifWJO^it^o ifc, m^V 

[0 0 7 7] H8^S*t*7^ KIBI6llI»^a3*iRJg 
£H9 bZTFLtZo H9 R e s t-VscgiHHL^ 

u mmm^D 1-D3 zm^nfrhnzi-zt, a* 

V s c g^ltlHV sOK V s 1 2. V s 2 3, Vs 
3 4tBS«i:±#t4o a±0*i:Lt, li7tc^$ 

[0078] HI 0U7 - K|g»iattS:*L^o 01 0 

jc^stL&ain. ismigmEEv c c tft«a«BEv s s 

t<Offl\Z^ StalR 110-R14 0 35WJ«i^ 
h 0 iti. F7>y^nr 7 1 1 -T r 7 1 3<DY- 
h^T-^fL^y-KNl 1-N1 3tc«^^it^ 0 
ifc. hy >i?A9T r 7 1 1 r 7 1 3<D*ti^ti 
tt KU-f >»^imaE«BEV c c^*a^it, 
^^T r 7 1 1-Tr 7 1 3 <D-£ir-P*U0 V-^ST" 
W\ F7>y^^7>y7nr714-Tr716 
^Uffii«?Vscgi:8S?ii^o 2fc> 
yXH r 7 1 7 0«StgBJi«SBEV c c t&t)1% 

[0079] HI 0 (2) ICS 10 (1) 0 7- Kftffi 
»0ttOttft*»*^Lfco e»«*D 1-D4 «rJBH 
H*?)LrtftS«t, BJifVs c giimB&^« 

[0 0 8 0] HI 1 tzSiJ<7)7- KffiS&HIg&Sr^U 
St^S-H 1 2 tc^L/Co HI 1 tc^^H^tilU, F7> 
y^Hr9 1, T r 9 3, T r 9 5 ^it-Ptl«trLR 
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9 1, R93, R9 5 tmmK&m$titzi><M>^ itsm 

jgmcv c c tig^N i o o tomi.z&.mzmmzti, 

h 7 9 T r 9 2 , T r 9 4 , Tr96 i>**tL? tl 
«t/iR9 2, R9 4, R 9 6 t&PHZ&mztltzi*?) 
tf. s s iJg^F-N 1 0 0 £<OMK£?!H:g 

(0 0 8 1] itz. JSH^N 1 0 0 »ia#*iitIla]KO P 3 

iR#iifl>iIlKO P 4 O-^^-ti»^Ligili§|l]K0 P 3 

[0 0 8 2] ttz, mnmE&OP3, 0P4OflJM 
TltZiirtiT r 9 9, Trl 0 0<OV- f-iShPKjgM 
ZtlX&t), T r 9 9(0^- hS^-tJl5l;ii*EVc c 
P«i:l>7V^nr 9 7tf&mZtl, Tr 1 00^ 

- V^t&M.ffimiZV s s^KTr 9 8^*«^$*i 

So 

[0 0 8 3] Ztz, hy y*JX97 r 9 7 <7>y- hSg^f 
fix A;t)#bD 1 ~bD3f*^NANDy- 1-10 3 
.K, T r 1 0 0 <r>Y- hii^li, A^**D 1 ~D 3 X-*> 

4N0Ry-n o 4KgM£$*i* 0 bD 1 - 

bD3l*, **i-r*tDl~D3 0*MI«***eK+.5* 

[0 0 8 4] * fc, y-Kioi tfimitmsE V s s t 

©WKSStR 9 7 tR 9 8a**tt3fU J - K 1 0 2 1± 
SJ#Jfi|>I[s]S&0 P 3o-Sg^£, iS#ii$§(SlKOP 4io 
*LTv»4„ ifc, -emaimEv c c 

- Kl 0 lWMKttT r 1 0 1 :i«»«ait*„ 

[0 0 8 5] Sfc, «»ii4iaSOP3iL<»iOP4(7) 

wm&mm 1 ik (2) c^tfco s*:, znh<o 

lalKwm^V s c gWSlli 2l:^L/w 0 Bl 2K 
[0 0 8 6] ttz. flWMB1lffl*^/«->^K*«S*i4 

srafeK, -mmwi^z^iixi, 4m<ommi&m* 

[0 0 8 7] J*, ttJbli 4 Lfc*«» 3 

a^ffiUKligE^E 6 \Z7ji Lfzo 

loo 8 8] *nmmmitx'it, Y»mz±>x® 

[0 0 8 9] ttz, ^*(i#ffiEgffll38&lC7-yf-|i]K 
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[0 0 9 0] ifz. flMMMUB*ir/<5/*KMOS** 
[0 0 9 1] ifc, »-Oja*»»-ett, -ft If? h& 

-/s- -t v \ Ltz'fc. may- k:vsoi <ome^en 

f- MCVs 1 2<D^ft£l$iraU fc'y MftOgffiOft 
h H<omfi:S: VsOK Vsl2> Vs23, Vs34 

20 [0 0 9 2] L*U FOttt 

iffl%m.mz±&2-£x^z 0 zwmRy- 1- tmftt 
7- Y&*mmirz>ffim*K-otz*)-tz,m$JkV !r 7- v 

30 K^Mt>i-** j ai*4o 

[oo9 4] %E.<Dmmrtmz®i m^r wwiz 

»-oms»»i:|gttfll)«tt^<|B|Cr*0, 

[0 0 9 5] >kiz. «=OHlfe}gfiOR»&»n^»K 
Wt4 0 e^giHC7'';ft-yU 
f<0|7D-TO^i:tS. VPLl-V 
40 PL4lLCt^ 0 

[0 0 9 6] ^v>-C, ■fey^@Krt(0l>7yy^3'TS 
2lCi3tt-5.R e s tffi-tS-H^t>LH-T4t, 
^*TS 2liONttStftl), /-KSN1WSN2 

[0 0 9 7] Res t L \Z-?i> h (JU|^B#tC, - 

B#EttUKrtcO h 7>vX^T 1 1 ~T 1 4<or- hJSs 
^CA*i"4M 1 ~M4#-t?r1-'<TL^ibHlc44<0 
f, \-7>i?X9T 1 1 ~T 1 4»iONlfcgUc44o 

[0 0 9 8] ^<OB#, VPL l~VPL4liLft<7?T% 
so C 1 ~C4(iScSL> H-y h $ 
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ilio £t*T©tt»ttBl 3 0B*« (1) UttSi" 
-So ^ t 'J -t)H*3<0-O(0^Slltt^ * 'J I: o •) 

[0099] a«i**Lfc^*»tt>*uoa*y- h* 

«t«&fil^(CL^t>Ht±#$**o f«ri> Sense 

U Ml~M4*JH*Li»f>HCa:^±»f, YIWX 
l~T14*«*ONttS8Ct*. iOlllftttH 
13©I*B (2) - (5) 0«gC«Stfi. 

[oioo] -bv^inKrtw h 7 yyz-fT s 3<ore 

Smtli, «*a*ftftOBtt*KV c c, tftfc* 

[0 10 1] ifc, amSftfc^iwj&tt^^V-fe^Kif 

ji-t'J-fc/Uii, HC^Jflr-yLte? h*o«esr 
*ftS**o -«*E*HttOh9>y^^T 1 1~T 1 
4*I^0N?^ c\<D\£v Y&<D%MLC>mtKfcttz 
*tt*a*&aa**'<i''C 1 - C 4 Ka*BaS* 

[0 10 2] *V^T, CLSflt**L*»^»HK:3t*.± 
if, -B*E1tBISK*4*L*h?>^^Tl l*»f>T 
1 4*a*0NS**aKJ: «3, Affi^ai/oaKf 

Kf-**<Ea+s 0 :o»ftttH,i 3©«*B (6) © 

[0103] *k, a*?7- Ka*±*s**aa©o 

SKSr^L/Co ifc, -e<0*-< 3 sr**- h&Hl 5 

[0 10 4] H14C/TLt*i:, h9>i>X*Tr5 
1 ~T r 5 3, *t^^C5 1 , R 5 1 tf»e>*j£$*l 
TV>^ 0 h 7 >y^ n r 5 1 KWT r 5 2>±^f 
f tMl? *do^>>^ «D A£ D , a&JC&ffi R 

5 ie>-a^a>*vtv>:& 0 r*, skr's 'ioti 

tfiHffi«EV s s t<OWz h 7 > V7. 9 T r 5 3 %.V 
*^-/K5 1 i»*yg C&a c? *lT*3 I) , h7>y^ 
?T r 5 3<oy- hSg^li, h?Vi>**T r 5 2<oy 
-Hfrf-K»ftS*LTV'* 0 ifc, a37JV s c glln? 

[0 10 5] HI 5C*Lfc*!lK, A£D0«tt*H* 
fcL^iVFtf**:, H37JS^Vs c g<Olfi«!5fi 
»K±»U A*D©«tt*L*»t>H'V£*>±»74fc, 
ffi^Sg^V s c gOmfitliLUfc&o 

[0 10 6] £O9-KHIl0»tt, XtlDOWitrH 

s c giii-<-»:»±:2:*>±a«bi\ 4ft/<-/> c 5 1 w% 
a$*U>£*CibftV s c g wtW*i:i#t4. 
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ja±0«klt, <ais&&ijic±#-r&a#!r- hm-* 
aiTJi-*. 

[0107] b 1 6 £B*&*a<Da#7 - Kaaas 
Bfc^Lfco pco*^ 5 yyi-M- htai 7tc 

*Lfc<, HI 6<Z)E*&tt, H8KiJH*«StR5 1 Srf 
-> a >SK9>y^^T r 5 8 Kft#&x.fc 
ifc, HI 7K3*$*l41Mjv s c gojffig 
tt, IH9©ai^V s c gCD&^i <? t 9«Jgt4 4. 

[0108] 7»-^a*a*i*oa«7- nav s c g 

yx*Tll~T14 (H2#M) fc^itf*?^ 3. 

v^iaaaBBKi-^a^m** (hi3<omi~m 
4 oaa#a> ©-c-, a«y- ft^vvx^Ti 1 

~T14t<0:M3 V ^4- 4* 0 

[0109] tJt, 01 8Kguo7- Kaaaa*^ 

U -€-©aa*Bl 9C*L*:. H18C (1) 
i^lc, h?>'^?Tr61-Tr64<:4Jli:«« 

u -f-jie>oh9>^^o««aao-a*«aaE 

V c 1 ~V c 3 5^ c c K, <t&a£«tfcR 5 5 t Y7 
20 >V*9Tt 6 5fc»ai-*o ifc, «t(iR<9flSSi4 
4B*V s c gifemaSSEV s s kOBKh?>^ 
Hr6 6 fc**/<V*C3fcd'&&|K:aa8tU 

7- Ke»Ha*fcta»$*i.4a^ttn^7»3-* r *^ 

LT7- KaKfeg£ *i.*o 

[0 110] it8180 (2) ca©7-KettHB 
£^Lfcc, HI 8 (2) lc^?tL^«»c, A«a«EV 
c c tftm^SEV s s t<Dffl\z, SftR 1 1 ~R 1 4 
* J K^J(cS^?^-&o h7>'y7.fT r 7 l-T 

r 7 3©y- h a*-* 1 * it-Pit KN 1 1 ~N 1 3 
30 gSJW, i/:, VJ>*JZ9Tr 7 1-Tr 7 3 CO 

-e-it-pitii ku-y va^f-naaaEv c c K««sit, 

h7>v'xn r 7 1 ~T r 7 3 O^it-Pit© V-xa 
^tt, h7>v*X^ h7>'J^9T r 7 4~T r 7 6* 
tf-LTfflTjJg^-V s c glC«^?it^»o h?>v 
X?TT7 7 C0«5£SKI±WjSmEV c c t B*a^V 

s c gtcSSit^o 

[0 1 1 1 ] ttz. m 1 8 <0 ( 1 ) Rlf ( 2 ) 
ttft^liHl 9 iZTjittZo HI 9tC7pL/c«td^, |g 
IftD 1 ~D 4 *I*H*?» LKti t> mtj^V 

40 S c g©atttt«aajBK±#n-*o 

[0 112] ^JC, H2 0 IC8U07- KWttaa** 
L, W$IiB2 lCSLfc. H2 0U^3it&a 

T r 7 1 , T r 7 3 , T r 7 5 4***1 
P*t«SiR6 1, R6 3, R 6 5 tE?8tcaa$*l!tfe 

<o**, iumjf.mEv c c ta^F-N 9 0 torac^jica 

a?*t, h7>vX^T r72, Tr74, Tr76** 
P*tP*t&i»LR6 2, R6 4, R 6 6 2: £99 £&as ft- 
* <04*, fimzi«E V cci a^-N 9 0 k <Offi C*M 

so [o 1 1 3] it, a^N9 oaaaaaaaop 10 
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+IHPK, *JM«HB0P2©-Jf*K»«Sit-C, 
K*Jf M@BO P 1 O-j|?£jftJ(j|MaHB0 P 2 ©+ 

[0 114] ifc, sruitii|g*so p 1, 0P2©atfj» 

^ii-tfl-FitT r 7 9, T r 8 0<DY~ h 3 
ftTfc*), Tr7 9©y-HR-i:)WilEVccB 
C h 7 > ?Tr 7 .7 T r 8 0 <OY~ h 

*?-fcfittS*EV s sWfcT r 7 8«i?tlS„ 
[0115] i fc, hy> -J* 91x11 <OY- higR 1 
Ii> AMbDl-bD3t^NANDy-H0 1 W 
K, T r 8 0<oy- m^ll, AW f Dl~D3?*4 

NORy- v i o 2K»«3*t4. bD l ~-b 

D 3 it, **t-P*LDl-D3 0*lMr*t«*1-4»i: 
■tic 

[0 116] i£, y-K9 lfcfimiS«EVs si<0 
Wfc«8tR6 7tR6 8#&if£$it, y-K92tt** 
ififlllS&OP 1©-S^i, S[gig*i®g&OP2©+i8 

[0 117] ifc, iSSifmEVc ct/-K9 10H 
CF?>^*Tr 8 ftliSIEV c c 20 

fcV- K9 1 ©WfcilT r 8 2 4*»«Sil, SftR 6 9 
iiy- K9 1 fcfflflV s c gWK, **y<->*C 51iffi 
^Vsc gtfttlilBEV s sHK»«S*i*„ 

[0118] i fc, StgUHB&O P 1 *> L < liO P 2 <D 

#iBiaKia«iia2 o \z (2) h^l/^o it, £*t<b«5 

IKwaiAV s c g<9i£B£HI2 1 iz^Lfz 0 III 2 1 K 

ami**. 

10 119] t/;, 014, 16, 18,2 OK^Sil 

fc7- \ f mwsmmzi'Dxmi3v s c g©m&£±#?.$ 30 

Vccin*t#Uv». L*U Vcc 

&£EHIS& (^- + --y**>7'llK) JfflvtVcciV 
DDK#ES*T, Hi 4» 16, 18, 2 0Kteffl+ 
4. ifc, £0#E@»0*»*BI2.3U^Lfc. 
• ; [0 1 2 0] i/c, **E»B**'«S<*K#B3iL4 
■T-^iiBliC0 5iC^Lfeo jcJHfigatft-ejdfig 
^HttK, -l$feii@BU-£i*i*4ra<Offi$RE1Iffl* 

«7*-**flHI1-.&. 40 
[0 12 1] ifc, J£LLIi4tt©»&4:Sj£Lfc;i f , 3 
GLfcONlTrfc {it, tifimfBlgffl * 

h^lf S:V s 0 1 i'f.V s 3 4-N±#?t/;i«, Vs 
3 4*f»V s 0 l'MtB&f|J£(;:M4>£-g-T<&.U> 0 

[0 1 2 2] 2*:, ®SiW,tH£frfrZi.7iZ^ 4ffiSr 
flSUt 4 /i»t £ 1> if * + y < v ? ©&li 3 llf i i 

to*., N4tQttM*fT3*«-tciiflmGttffi* 
*y<->*<D&»i, N<IicttiSt4&*:it£>*Ufi<, # 
1* Li1f^ieeffl+YA->^coSciiN<ltiqi:N®i:li so 
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[0 12 3] ifc, flMMEWB©* MOS 

&liB£K[S6 K^Lfco £©B$, MOS + tA'y^a 
^>IE«tt4J^v>o oil), +tA-y^:I 
x^ftfc-y'-i'^LiC&o-C^.&t # Vp 1 1-Vp 1 
4t>'r>aU:i:iNl ~N4 A ^ H^r^t>^v^^-•r 
[0 12 4] *HJfcJ&fMiTi4, fy h#ftK-fc V*§J 

[0125] i?t, m.mi0>&am.Bi®mz7vT®& 

4rfflv»rv>fe3j», *&HO-l#E1llBl&fiMOS h 7 > 
[0 12 6] ifc, 1fffiEHffl* + ^->^iCMOS*^ 

****** 7*a*+yt->** x ¥g&&KKSi£igo 

y<-> * tiflfi^MO Sh7> ? t PJWfK^J&T § Z><D 
x\ ■7u**TM<nmvi>®V\\&*Z>o 

[0 12 7] ifc, %-<D%m&mX'\±. -JSt*-y h& 
*7 ,, Jft-y'L7D-try^itL, ±>*7> 
Y Ltz&, ffljy-hCV s 0 lOlfitff 
SDL, tf y F ®Olft«^K -t 7 > -/t-t 
tl-Tio i/ctf y hHS-7' , lf--V-T->*L, -te>X 

r- hicv s i 2<ome«-enftDL, e-^gotfio^ 

'fk?r-tV^T>7'-C , -feV^li$§1--5 0 J£l±(7)^iC, tf-y 
h&O^&fcV s 0 1, Vsl2, Vs23, Vs34 

[0 12 8] L* V L, #Hife^gili, S#?y- 

fif^V-by H-4B#^i±l[3-r-i§*, t*y 
ft-yUi -feV^Tvy^'J-fey h-t4^r B 1*fi 

[0 12 9] ttoT, Nffi<OT'- ; 5'^^mi-^iCNIsl 

e*aj Libft zm *) & z tt vti\s % h f£ ^m-<omtm 
rntg**)^ *mmj&mttNm(D7- ? imz-ttii-<oiz 

[0 13 0] MRU- KS^^x-y7'«1c±#?-*-&^ 
5-SB&^tc±#$-e4^:*i:, mi 4 5.^01 6 or 
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m&ifo'J? (mi 4X1^81 6^a^xa. vsmsa 

VcctVss<OIif) 3 

[0 13 1] H2U^**i*^»»tt i l i *#E1i 

4ii#^ii*i)^o^'f 5 yyi-*- hT**^ 0 ST30 

&v>t\ CSL#9-*L*&HK£%±»f h 
T40SON?t> Ml, M2, M3. M4*L*bH 
tJg^Sr*)±tf, h 7 9 T 1 1 ~T 1 4 £HJUfcO 
N£-£*o ifc, n»H»*5»Att***»I/0«r* 

C2, C3,'C4K«*B*«ii4« -f-Oll, CLSfl 
**H*feLtI£%Ttf*. i-i^»ftl±- E2 4 

co^fP5 (i) c«£+*. 

10 1 3 2] ifc, KfS&trf-^U 
Id tTfll tMBfftt* * C 1 - C 4 Kf - 9 jWBH 
?ft, E*S*l*f*-*ttfEKBI5C^Lfc. IK 
SEffffliaJftC 1 - C 4 0-1S*>M*V P L 1 ~~ V P L 
4 (B2#ffi) *-f-tt-?fLVmw 1 1 ~Vmw 1 4 Kfll 
DDL, *Ett»¥«K*»t4P r o«-»*HfcU SiR 

r- h*&mEvp P (Mil ix, 2ov) k, *s*?y 

(2) C«Sti. 

[0 13 3] B#Pa3 (2) <D!$, ifMl~M4l±L<Oft 
h7>V**T 1 1~T 1 4U0FFifto 
■cv»a. £©2», ««iEfti*1f^>^Cl~C40± 
«|*SDl~D4K:»«S*i.fc*IUii6»f** t 4:<, V 
PL l~VPL4<oatS*-ttL-F*tL*»C?VPL 1~V 
PL4tc±#?-S-£* (JTF, ~fv -/antfl) k, 
y- FN 1 ~N4 0lfiU#t4o 

[0 13 4] y- FN 1 ~N4<aSfiW±#K#vv h 
7>vX^T3 1~T3 4#0Nt^^ OFFI"*^ 

T4 4liB#KI (2) OlSiliON LTV>*<DT\ kf? h» 
[0 13 5] *1C, ±EOV P L 1 - VP L 4 0mU<0 

**»j*/uk "3* ?- 9 *m%&ttik'&*mm-t z>o 

y- FN 1 - N4©tfili, -?-*L-FitL, 

1-C4 1C -J-ft-fftL, L, L, H#E«t$itTV^ 
(E1I£it*7'-?KB8LT»ill5#B?.) o 

[0 13 6] /-KN4Offi<0AHi« 
T\ h7>y^^T3 4O*#0Ni:i5, £<0&, kf 

jJr5e<D*ssH£y*';-t>Hc -3" 7*-*a«#s& 
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[0 13 7] gf5gW^»3Sttj«*>J-fe;HC "2" 

f-^***atr»**RW+*. COM> y — FN 
l~N4<omftli, *il-?tiL. L, H, Htii (H 

5 #10 . 

[0 13 8] vlO^-g-, y- FN 3 iN4C0t;ftri*H& 
COT*, h7>v^.^T3 3 t73 4)J ! ONJ:H„ i 
fc, i(OB#, y- FN4©mfi^7'-7V'^LJtmT-(), 
Vm4 + Vth34 (V t h 3 4li l-7VyX^T3 4 
(OLI^IE) JiUv^i:, -/r>a«EVPL 

[0 13 9] 0f^w/P»Htty *y-t ;wc "i" 
T-9*g£&tT%i&*U®1-Z>o y — FN 

l~N4<0«f£li, -ett-ettL, H, H, Ht4S (■ 
5#M) o 

[0 14 0] y- FN2~N4<0^44^H^ 

<OT, h7 , /vX^T3 2-T3 4i 5 ONii5o i 

Vm3+Vth33 ( V t h 3 3 it h 7 *V * 9 T 3 3 
<OL *tt;t4v»J:-)fc, ^r>afEVPL 

20 3 *o 

[0 14 1] Bf3eo^»«tt>*y-fe/HC "0" 

f- **» a a « z<r>m&. j- fn 

l~N4«lfili, £THt&* (B5#I) „ 
£\ /-KNl~N4<Olfi;* ! Hi«t, h5>yX^ 
T3 1~T3 4#0Ni45. * fc, -<7)B#, y- FN 
2 (OWSLifi-f 'J vj-LTtft-Ct, Vm2+Vth32 
(Vt h3 2lih7yy^?T3 2©Llv»IE) £® 
x.fcV>J:-5K, •7*7v^mEVPL2(Omfi : Jr*^'t 

6 o 

30 [0 14 2] HlOiCLr, ^r>a|EVPL 1- 

V P L 4 £ifc£t*o Dill £lTO**c >Ty y^iE 
VP L 1 -VP L 4 £&>£1-*o 

V P L 1 =Vm 1 - V c c 
VP L2=Vm2— Vc c 
VPL3=Vm3-Vc c 
VP L 4=V s s 

?y yiiEV P L 1 - V P L 4 *a±0«*CftJtf 4 

Vf7 H'Vb i t li£lTO*iw*m**t&o <:£ 
L. 1 -T3 4 0Ll^tEV t h 3 

40 l -V t h 3 4li£T^L<. Vtht^Tho 

&£&tfr-9# u 3 n C0P#. Vbit=Vcc-2V 
t h 

• iaitrf- 5^ 3i* "2" (Om. Vbit = fl X (Vm3 
-V s s) +V c c - 2 V t h 

m£&tfT-?tf " 1 " Vbi t = ff X (Vm2 

-Vss) +Vcc-2Vth 

S^iitfX-^^ M 0" <on. V b i t = a X (Vm 1 
-Vss) +Vcc-2Vth 

50 [0 1 4 3] WiLtf. A^r//*»tO. 8. NM 
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OS h5>v**(0L£v*mE**l VttZt, Vcc 
= 3 V £ LTVm l = l 0 V, Vm2 = 4V, Vm3 = 
3V, Vm4 = 2VfcLT, CI, C2> C3, C 4 <D 
l;fiii2 V tttZfrh, Vp 1 4 = 0V<7>i4-C. Vp 
1 3I10VH1. 2 5V^ Vp 1 2I10VK2. 
5 W Vp 1 HiOVi^lO V^7- hi-^t, C 
K C2, C3, C4rt*HOi#, *<0«ffiU:**i-F*i 
10V, 4 V, 3V, 2V^^ 0 If^m^tt, 
-?*19V, 3 V, 2 V, 1V«?^ 0 

[0 14 4] it, SiR7- K«t2 i v*io;l*uf, 

*U2V, 18V, 19V, 2 0 Vfcft«9, *#&*8$ 
H*2 0,i s«Sfc*&fc, **t-r*i£*>ii. IV, 
2V, 3V£tf£&ift* 

it, ^*y-b^o»Sa*4*tt4rB8 2 5K*Lt 0 

lEVp p t-ir;KOf t>*;ultt^l^^7^-^ 

[0 14 5] ^»3gtt*»#*«»C*V^Ttt, 7*-*£ 
* § atr ^ * * 'J -te * ^<7)«ft 7*- * 
( a 0" , 44 1" , "2" , M 3 n OV>-f^) 

ttb (H2 5 MR) o 
[0 14 6] fil±0«K, HFgiitfT'-^CjeCTVf y 

*W»-r&*E«l&#Si:ZooJ6«^5li:-44o L 
*L, BI2 SrStitffl&J; 9 Hocog{l<h , MO 

ft^o 

[0 14 7] it, H2 6 iZTjk-TX ? -b VXEIK^ 
*»t&«*?3»«5ttfc-O0>f>/<-^iNl, IN 
2t*n^ IM^-^CIN 1, C I.N2lC#x.T 

(b l 4 81 02 7K, 02 6fc^*iifc^»«tt4tai 

tzo K4>'<-**MM1-*401K-9S e n s 

e , bSense, Latch, bLatch M^OSj 

[0 1 4 9] it, H2 8fc. B2 6£>SS*tt*»£ 

h£*Lto ««EfM*ir^y*<oy-l:y 
fi-tC S L t L*t>H^3t*>±tfTv^ (B2 8^H 
(1) KttS+fc) £m«2H 2 7(094 < Y 

[0 15 0] it, a 2 6 *>7fi»§k&*mitEtit®16<D 

wz&*®m*m-onm&mtmzT$>z>o it, a 
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NORM. AN DSL DINOR (Divided 

nor) m** } )-t)\s<Dn&®mmi:m2 9-1113 1 

[0 15 1] it, ±EoH16JBffiTtt, S^y- ho 
tffiiVs0lHVs3 4^1ftJ*fc^ Vs3 4 
HVsOlN ^HtfciK **>»£fcH*&« 
$£H3 2 K^Lto 032 KSrf J: 9 tC, H 2 fcifc^ 
T, •b>^HIKSO r -fe;VOPMOS tNMOSSrAtt* 

10 Vc c**> ^1"* ZlKttltf&^o 

[0 15 2] it, H 5***4***4 J: ?fc, 4ffi£ 

flsut a t »t ft hmmm * * /< v * 3§tu 

[0 15 3] it, *0»^@ttfliaH«:H3 3^ 
Lto mz 3K^LtJt?K, -«FE«iBi:ii, h 7 
>v** t^^/^v^*^*afeiicH:;vti3fiL*4v> 

[0 15 4] H3 3fc*LfcHttOlMfc*RlB+ 

*o -mm®&ft<DZ h U-yy- KN 1, N 2 . N 
3(4, f ti^IEMfSrt L/: h 7 > y x ^ 
cor- h»^fc»«3*iTv>*tf>li. ±E4>EI»J:H» 
T**a o L*U X hl'-vV- KN 1 , N2, N 3 14 
N0Ry-ht:A*?^ ^ONORv-*- hOti};fjl4, 

nsft&^srto h 7 > ^ izmmz tit* 

[0 15 5] Q3 4 (1) K, 4ffi*E«ta«^^ 
H/-yV-KNh N 2, N 3O*fiSr^Lt 0 1113 
30 4(1) n^-raitc. "0 W f-^^SS 

1-a»-&> Nl, N2, N3 0mffi(4^ti^flH, H, 
H t ft 0 , " 1 " f - ^ *E«-ta»^ N 1 , N 2 , 
N3 0«ffitt-t*l***lL, H, H ^ ft 0 x "2 W f-^ 
*E«1-a»^ Nl, N2, N3 0«ffili-t*i«t 
L, L, H^ftO, "3" 7*-^S:Ett1-a»^ N 
1, N2, N3 0m&l4**l-P*lL, L, Ltft^o 

[0 15 6] it, tlMf-^<0$W:e7 

mei4, «ratB*^Ranj:i), 03 4 (2) 

<t9^fta c HI3 4 (2) C^-fi: 9 « : ^^•7 , - 
40 ^i* -3- 7*-^ob^ f®<7)ifiVb i t J4V s 
s fcft>9, §#&*f-*>&* "2 W T-9<Dft. \£y b 
S^lfiVb i t(4 fl x (Vm3-Vss) +Vcc- 
2 V t h£ft»), *Sa*f r -^a6 f "1" -T-^OB#. 
tf7 h^omfiVb i tf4 fl x (Vra2-Vss) +V 
cc-2Vth^ft»). «§&^7*-^^ "0" 
<D8?. \£y M^ieVb i t(4aX (Vml-Vs 
s) +V c c - 2 V t h ttuho 
[0 1 5 7] JlU±c7)anLT, 3<SO^ Mx-i/V- K 
Nl, N2, N3<omftl4, **L-?iL*fftt»#artO 
50 JtJoLt h7>y^n32-T3 4<90N/OFF£ 



(14) 
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tm-in tmmz, nor^- Yi^tx^tzizm^i 

f)SLh7>yX?T3 lOON/OFFt>flJ®1-&¥ 

ss^^fcEfctsfifctss-ci 

[0 15 8] 

[0159] tit. ^tmt^mRm^mmzy y^mm 

«rffiv»TV»fc#, *«WO-«PB*B»I1MOS 

[0160] Hz, imieimj ^c^ma^M 

OS + t a-v 9 V>fc»<£, #*#&«±K * y /<* 

HOMO S * -V v * lif&coMO S h 7 V 9 t m 

v ? Htm 3 + / < v * *^fi£-C 

[0ffi<oi$Jiifci&iB] 

[HI] **8C****Jf3»**#Btt81I«>;/n 
y?0 o 

[0 2] *«WC****»»tt#*#E«§tit«>*- 
<Di$HBIIB0o 

[H 3 ] *-©||||0BiKiW4f'-*«*ffiLIlffc«> 

i^f-Y- ho 
[04] 4HB*o^»«tt>* , ;Ki«t*L*v>«o 
<@&##0o 
[0 5] EttS*i4f-?«>-JlH, 
[06] MOS* + /<->^«)BffflBlftW f *ffiHttHo 

[0 7] is-oiiii»Bcu»t*f-^«*jaLibfto 

[08] *^OK*HJL»ft*frda©7 - 

..;&op-#iltt|fcffi0. 

[09] H8Bife©7- K«»@tt©* - 

h» 

[0io] *%m<om*-&Lmmfr i )%<D<7-vwm 

[0ii] *«wo«*a.L»ft*tfdao7-K«b 
@K<o»=(D«ifi^S0 o 

[012] 01 1E««)7- KWBlBB0 3"f 5 V^f- 
V- ho 

[013] gn^HtejgSKmtaf-^R^ffiLi&tt 

[014] 8E©H}&J£S©»*ffiL»tt£Hai-*3 
<07- Kffi©0KO^-O*iS®S0o 
[015] 01 4B«t<07- KffifjEKO^^ 5 
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+ - ho 

[016] m=.«>nmm«>wi*iiiLibftit&i-ti2i 

[017] 01 6E®<07- YmmW&Oir <i 5. yy<j- 
f— ho 

[018] «=«>HWg80R*ttLtttt*X$1-*a 
(07- KKttlEl&a*=0?UBg»ia. 

[019] 01 8E«©7- Kffil&[5|i&?>*<f 5 
*- ho 

io [020] *=oHjra80R*tli L»f^**S+4» 
07- K£tt0Ba«ig«>|gl&@fi. 
[02 1] 02 0E«O7-Ke»@»O^-f 5 
•V- ho 

[02 2] #E0B&U f >'<;l/*f&£||]?&0o 
[02 3] @2 2E«O^WfMO^'f5>'^f 
•V ~ ho 

[02 4] *»WC*»*»*^»«tt#»#E«*«<0» 
Ij^nft^^-f? ho 
[02 5] **<0#£&*4ftt4: 

[02 6] **Wfc****»^**#Ett§*«©* 

[02 7] 0 2 6E«07ff«tt^S#E1tikSOR^ 

[028] 02 6itfSL<DT-m%&*&&mmmw.<?>m* 

[02 9] NORffi/F*l6i4^*Ee^eo«j£0B 

0o 

[03 0] ANDM/PWI&tt*^Ee^ttOflUS@K 
30 n 0 

[031] D I N O Rl2*S3£14¥«ftE1I§£*©*lj£ 
0K0o 

[032] homtttrxmtt^&fiAtt^Mt^ 

IM*«0. 

[03 3] ««BW1©* + /*S'*#3*©^©#* 
[03 4] 03 3CijrrHISKi3lt*»#i&*f , -*C 

40 [03 5] KW»M*ir»i<o/n ? * 

0o 

[036] £#©*S3I14#*#E1I3£S© * * 
[03 7] NAND97»*te¥*#E1t£B0ttl£B 

%0o 

[03 8] NANDS^*';-b;KD*«0K±t-iJlt-5> 
BtS0o 

[03 9] 7D-fr/^- ncm?-££AU t*- 

* * « # ii A,T v * £ * L 0 „ 
so [0 4 0] £*0£«EOTttft7»!fttt¥*ttBtt9ft 
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io-fe y * 7 v -f-fu - y ? <r>m 

Tl 1-T14, T31-T34, T41-T44, T 
S1-TS3 h7>i/Afr 
INK IN2 
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*C1~C2 *»EW8 
VPL1— VPL4 -fv yafff 

v c c iism^mE 

V s s fiftjfiHKEE 
I/O Affi7J& 



[HI] 



[H5] 



Eft 







N2«om& 








H 


H 


H 


H 


* 1" 


L 


H 


H 


H 


'2' 


L 


L 


H 


H 


'3* 


L 


L 


L 


H 



11 5] 



[11 7] 



Rax 



[113] 



L_n_r~i_r 




mi -TL 

M2 

M3 

M4 



Sense 



Rod 



_n — tl 



-h TL 



u~~ u — l_i 




[me] 



(l) (2) (3) (4) 



(5) 



(6) 



- Voc 
-Ttme 



VPU 



(l) 



VPLl 
(2) 



9 
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[m 2 1 




[0 4] [07] 




Vn 
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Dl 
D2 
D3 



Rest-Vsco 



Vscg 



Dl 

dDl 

D2 
dD2 

D3 
dD3 



Rest- Vscg - 



[0 9] 



H h 



VS34 



12] 



VSCG_Y§0I_ 



VSI2 



VS23 f 



VS34 



1123] 




1 4] 



Vcc 




■r> - 



1 6] 




12 1] 



D3 - 

<im- 



J L 



dIM 
Rea-Vsec 

Vscc 



[02 2] 



P T 




H>W>— i — >-[ — > 

^0— drv ' H>-r 



-DRV 



(18) 
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Vet 



Dl 
D2 

D3 



D4 

Rcst-Vscc 

VSCG 



1 0] 




Tr7l4 TY715 Ti7I6 T 1 

<frD3 p|-D2 |||-PI ^ 



(1) 



Rcst-Vsoo 



Vet 
TV717 
D4 

Tscg 



Vo. 



Vo.. 



•Vcc 



[H2 7J 



[B2 9] 



JL 



Vs$ 
Vcc 



Ml 

M2 _n_ 

M3 JL 
M4 JL 

CSL 



jt n_ 



1 

J T — * 



il 8] 



Vet Va Vo Vo 
JTV61 Jt^2 JT^3Jt^4 




HI> D H5 D H5 D HI 



R5S Vaoo 

1 NT 



-7- r«a^ 



Jl_ 
L 



Pro 



Vcc 
Vn 



Voc 



Rll jr 
Nl! - 
R12 U 
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